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Small forest lakes are a typical feature of the boreal and subarctic region 1 . These small water 1 0 1 removal in DNA, not present in RNA). The major microbial groups in the fourth depth were 1 0 2
Chlorobia (33% before and 17% after snow removal in DNA, 40% before and 28% after snow 1 0 3 removal in RNA), Chloroflexia (12% before and 10% after snow removal in DNA, 13% both 1 0 4 before and after snow removal in RNA) and Anaerolineae (3% before and 4% after snow the 11 most abundant OTUs contained each at least 1% of the sequences. Together these 11 1 0 8
OTUs accounted for 32% of the sequences. The most abundant OTU belonged to the 1 0 9
Chlorobiaceae family, while the second and third most abundant OTUs belonged to the 1 1 0
Methylococcaceae family. Because we expected the oxygen conditions to improve the fastest in the top layer of the 1 1 2 water column, we looked into the most abundant families in the first depth. We observed an 1 1 3 increased relative abundance of the family Comamonadaceae (15% to 19% in DNA, 18% to 1 1 4 30% in RNA) and Flavobacteriaceae (10% to 14% in DNA, 5% to 6% in RNA) ( Figure 3 ). Comamonadaceae and Flavobacteriaceae are both aerobic heterothrophs [16] [17] [18] . Both of these 1 1 6
organisms that increased in relative abundance after snow removal could take advantage of the increased availability of oxygen and organic compounds originating from increased 1 1 8 5 activity of the primary producers, while keeping the oxygen concentration seemingly 1 1 9
unchanged.
1 2 0
Chlorobia are photoautotrophic bacteria that are common in boreal lakes such as our study can grow 22, 23 . It is possible that the decrease in the abundance of Chlorobia in depth 4 after 1 2 5 snow removal was due to light intensity increase, making the conditions more favorable for 1 2 6 organisms using chlorophyll a and b ( Figure 1 ). Moreover, an increase of Chlorobi both in 1 2 7
DNA and RNA relative abundances was observed in depth 5 and 6 of the lake (Figure 3 ). This together with the increase in bacteriochlorophyll d and e in depth 5 could mean that 1 2 9
decreased snow cover switches the taxonomical composition of the primary producers of the 1 3 0 lake pushing the optimal conditions for Chlorobia to lower depths of the lake. This shift in 1 3 1 primary producers might have implications for the carbon balance of the lake, following the 1 3 2 possible shifts in efficiency of carbon dioxide uptake and microbial interactions. Methane after snow removal 1 3 5
As expected methane concentration increased with depth, but opposite to our hypothesis 1 3 6 methane concentration was significantly higher after the snow removal (two-way ANOVA 1 3 7 p depth < 0.001, p treatment = 0.020) ( Figure 1 ). Most of the gammaproteobacterial organisms after the treatment on all of the depths except for depth 4 ( Figure 3 ). We also observed a with the phytoplankton. Alternatively, the increased primary production could have contributed 1 4 7 more substrate to methanogenesis in surface sediments, increasing overall the concentration 1 4 8 6 of methane in the water column 10 . Decreased methanotrophy and increased methanogenesis 1 4 9
would explain the increased methane concentrations after the snow removal. In any case, 1 5 0 increased methane concentrations in the water column translate into increased methane 1 5 1 emissions to the atmosphere once the ice melts in the spring. Our results show that the impact of decreased snow cover to the lake microbiome and also to 1 5 5 total lake metabolism is a complex interaction between the biotic and abiotic lake 1 5 6
characteristics. While our first hypothesis (a), the increase of light and stimulation of primary 1 5 7 production following the snow removal proved to be correct, (b) the increase of oxygen and 1 5 8
(c) increase of methanotrophic activity appeared to be false. However, it should be noted that of the decreased snow cover can be expected to change the total lake metabolism and 1 6 2 potentially increase methane emission after the ice break. The experiment was conducted in March 2016 on Lake Lomtjärnan (63°20'56.9"N 1 6 6 14°27'28.3"E), a small lake located in Krokom (Sweden). The lake is located on a mire surrounded by a coniferous forest and it is ice covered during the winter months, the lake while there was a snow cover over the whole ice and observing the impact snow 1 7 0 cover removal after the snow was removed from an area of approximately 400 m 2 in the 1 7 1 middle of the lake. Snow removal was performed on day 6 manually using snow shovels. For 1 7 2 each sampling a hole was drilled through the ice on a different location to avoid interference 1 7 3 of unnatural ice formation as the holes were always filled and covered with snow to limit 1 7 4 oxygen and light penetration to the water column. daily averages for the time between sunrise and sunset (approximately 10 AM to 3 PM). clogging. Samples were taken from six different depths and on days 1, 3 and 5 (before the 1 8 9
snow removal) and on days 7, 9 and 12 (after the snow removal). Chlorophyll pigments were extracted on ice in 2ml 90% acetone using an ultrasonic bath and 1 9 2 left at -20°C overnight. After that, the samples were centrifuged (3000x 10min at 4°C) and series. The flow rate was 1.4ml/min and the gradient program followed as described 26 . The DNA and RNA was co-extracted using phenol-chloroform method 33 as modified in 21 . RNA 2 0 7
was then transcribed into cDNA as previously descriped 34 using RevertAid H Minus First were amplified for bacterial 16S rRNA genes using primers 341r and 805f 35 . PCR protocol 2 1 0 was done as previously 36 . The samples were then pooled in equimolar amounts and 2 1 1 sequenced with Illumina MiSeq at Science for Life Laboratories (Uppsala, Sweden). The 2 1 2 resulting 2.5 million sequences were processed using Mothur 37 as described 38 , except that 2 1 3 OTU clustering was done using abundance-based greedy clustering. Raw sequences have 2 1 4 been submitted to ENA under the accession number ERS2597919 -ERS2597988. The effect of snow removal and water depth was tested by two-way analyses of variance -3197-2015 (2015 
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